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0 


0 










0.64 


6.76 


300 




1 


120 










J. 32 


6.46 


240 




2 


560 


45.3 


25.9 


227 


MS 


2.92 


5.86 


100 




3 


1060 


69.4 


26. 2 


721 


258 


4.46 


S.37 


23 


AH42E 


4 


560 


40.6 


24.4 


127 


137 


S.00 


5.21 


23 




5 


280 


38.4 


15.6 


108 


44 


5.00 


5. 16 


20 




6 


110 










5.00 


S.16 


20 




Tola) 


2630 


- 




1183 


584 











£ a 

OU 


B3=ft 


a * a ffi(#) 


9. *ft(n6 


O ft 


PH 


18 Off 




fh) 




fi,fjt 




11,* J 


CO, II 


(00) 


£«g/rt£) 




0 


0 










0.S2 


6.73 


300 




1 


180 










1.26 


6.42 


210 




2 


370 


4G.3 


15.9 


170 


59 


2.73 


5.83 


' 90 




3 


400 


53.1 


26.3 


239 


118 


3.28 


5.59 


SO 


AJ19A-2 


4 


850 


53.6 


32.3 


455 


275 


3.84 


5.27 


30 




5 


3C0 


48.0 


31.4 


173 


113 


3.84 


S.20 


30 




6 


330 


32.8 


30. 1 


108 


99 


3.84 


5.20 


30 




Total 


2540 






1145 


664 










0 


0 










0.42 


6.76 


3C0 




1 


B0 










0.68 


6.64 


290 




2 


no 


29.7 


6.2 


130 


56 


1.68 


5.83 


218 




3 


530 


50.7 


28.7 


2C7 


152 


2.37 


5.47 


134 


AfllBB 


4 


1100 


52.3 


33.4 


575 


367 


2. 70 


5.21 


74 




5 


410 


45.8 


34.9 


188 


102 


2.80 


5. 17 


68 




6 


140 










2.80 


5.14 


62 




TflLal 


2540 






1160 


6)7 
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K I - 9 < 8t ) 





19 B 

«s (V) 

<h) 


n * 
(ml) 


n p- tfj ffil*) 


e £ ft (ma 


9 ft 

(no) 


pH 


a * I 


11,151 




n.jii 


CO.IJ 


AIM OA 


0 


0 


— 


— 


— 




0.26 


6. SI 


300 


I 


00 


— - 


— 


— 




0.84 


6.50 


22* 


2 


310 


40.5 


11.3 


126 


35 


2.0S 


5.73 


70 


3 


S10 


48. ] 


29.4 


245 


ISO 


2.84 


5.26 


60 




440 


SI. 6 


29.7 


230 


131 


3.10 


S.12 


40 


5 


390 


52.2 


27.1 


158 


94 


3.28 


5. 12 


36 


5 


280 


33.4 


24.1 


114 


76 


3.28 


S. 12 


36 


Total 


2020 


— 


— 


803 


496 


— 


— 


— 


AK37E 


0 


0 










0.78 


6.73 


300 


1 


20 










1.15 


6.43 


240 


2 


SO 










2.00 


5.95 


145 


3 


390 


37.3 


20.1 


160 


87 


3.20 


5.31 


115 


1 


1200 


43.0 


20.3 


SSO 


259 


4.24 


5.04 


95 


5 


210_ 


33. 1 


24.6 


SS_ 


42 


4.24 


5.0! 


85 


6 


20 










4.32 


5.01 


80 


Tout 


2000 






766 


388 
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1U _h . 2 ^ fc t C h a< h M h 4- J: b 1= , * , 

(nisi&ijKiS&^^v'HSiTKjaa* ss & ft *a s 

h i> « * • T 6 . 

& ft ft I BJ 11 . *Jil!i:«5lf«*t*')rf 



tfJfttiPA m n X & 

ft; Hi. A 

ft a a iii ± * » (f\.|\ 




¥f£ 3^ 6£ 5H 

1. ■* <7> » iS 

2^ *$ » K 35295 38 3^ 

2. ft m oy & m 

tK m a a eg 

3. SSiE &-T 

tt Bf ?*jSfJll»ffi«JH*»*^5-14-l 

& * ma x * <tiA'i^) 



& * ^s±(7577> p ffl si a *S 

tSSS 3508-0333 ; - 



5. »iEK*ywKrrasMWo» 
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e. *§ m © n ft 
7. aiE © Pin 

(2) f%m9±x*M*a> t& vmz-r &. 



?*ffl 3 P4-16ni78" (10)." 
i X fl iE ^ ffi S 

1 . ft E © £ ft 

7jt ^ # X £ & £ 

2 . # # a # © « as 

*' 6. Ul*fe:U»»it4. » # # l 

»i/D7'J E&3fc©*3?f;tf.X&£®. 
3 ) S/ D 7 'J AW X V □ 7 U (Termites 

foraosans) t? U . ^^*giStfS£&lg&tf*ffi 
ig^ltiCUftlStri. !3 # xg 2 © 

4") y □ X > 'J S/ 7 A ( Cros tri ciTu n ) ■"ffi"»C"«'"9* 2 

© -e $> 5;t^iSi:t5. Iff * # l © i/ □ 

7 U Efe5fc©*?ff#A&£fS. 

5) £ □ X h "J £/ 0 A (Clostridium) ft © & & (ft 

6) ffl » * 1 - 1 . ^1-2. »l-3KffittS 



- jK ft # * £{t^fc)tt#fc<fctf8^i£& 

7) AH14A-28* (ftXSf ffi#Slll793#>. AH37E& 
(HI. ffiE 1 1794-S- > , AK21Btt (H . jS 1 1795#). A 
H9A-2*fc([3. S5iI80O#), AM37F*(H, IB 11 79 
9*). AMOAttCR. JB1I79S*). AM18B«c W. 
3B 1 1 796-^ ) , AH38C - l«c (IrJ . glll797-§r) £ «t 
^AM42E«c(fBl - »11801«)i 

3 . £ BJ (7) & m « 5ft ^ 

cE*.h©«ffl©#») 

tat,07*tJ..»L<tt. J/n7'JJ:y*«a 

n -c n * © -e . *3f^fx<z>iiP!ijSc«fflT&y. 
L fc ft» -» "C * 58 »JI *± . i*;i/*-©_a 

k: . *IS«anfiR5»4tttt. *8©tt&tf:«K.l. 



te3t&u*L£SISfrjfc©8»#JJK*> m ^'C*£:*:© 
CAE* ©tt«) 

afti*ft6ic*?i^it. aa. es. 

*fc*©<t5«fctf*ftKM**ft.--t©<fcE« 
*H± , J: y #S © NO,. S 0 x fc' «fc tfCO, 4' t* 

ft # ffi L - * © IS * . S3*ii^£. M £ Pit > & # © 

a bi <b 4 if © a ra a & ffi s l -c i> a . bub. * 
5f#a&raafc*«co r^4. 

© * i» <fr L t> ^ 'J -><ci*J!/¥-Btf'ttJ|iWi: 
# aft 6 ft T *? »J . 5?*l£tt;foaifct£ft©i*^* 

— as( t l r . # & . 7^3 — )VBlV *> & s a 7*tt 
aaan-cpi. l u , 7 

*l±. i^ftfc«ttic J: y *fttCC0, 

.& tr i± , mm HT0a#*»J. U'fe. -t © 



b 15 6 \Z t' J05 ^ it V> -C- tt ^ <t 1^7 ^ * £ £ U 
n £ . 

tK as # * i± . *ffi£fisy<0«ittKJ:a*effix* 

/U * - H fa CO 3 fg ft y . L A* t. . « «£ Hi 4 

iJ£&#H,o & tit ft waft 

W^f y - y x * - i: L-CHSftSftafrfc 
T- ft 4 . 

L A* L. <C A* *a . £tt-C©#3R#*«>X3RftRi!£ 

14. <t^a/<> (lpg). r;i/3 

- ;u © & m & # K * a co m iz «t o r n & t * . 
; ii, "a © ^ ii i± . -t©x*;t/* — aat u r ft E *K 

fU?B8t4t»T'fe5^^, SJ ig & K £ S x 

* & * - ass w ra a & & * *. a >^ ps y ft as l, t m 

* co g- £ K B6 T 4 $f A* <^ < ^ * K * ^hTS£. 
L K . «Stt^J:y3iciBrfAfc^«-r4t^ 

9 a & »• it & s n 4 t -r n tf . 6 n. 

s *5 « a . #a£-cf7&i3ti.a*&. ^ x x a *s 

Escherichia coli, Enterobacter aerojenes, Stt 
^IttlliZ) Clostridiua butyricuo^f A' ft -6 . 

S £ li . Tk^tfT.cogig^&fcLT. f£ «!> T fiS ft 
fc«jS&*LTtt^6tf, ^ 
tl±. 5fc £ * ft £ X 3! ft_fc Sig^&i: L T $£ 3 T 

^<*Ba*©ttiaKi*4 ( # h £Mi * g£ & r /< 
>r * f v J □ - * A j (tt ) •> - x a ;y - (1986- 

10-9) P . 601-602). 
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/|>4PtP::iT*tj. L a* t . n$.Bjffites< 

4 * * *m£.<n&& t lx mm? * *» 

co T- ft ^> T . -f'*vxttt,fct,t*Bx* 

«D«St6«ffl"Cft4ci:i:«:5. H K * fc , & £ *i> 
t:J:S*JR^x©a4KI±. ii # . A & * & It 

mwL#^&&T z&mm&z i%® t? z z t 
tetr-ftso-c. J»n*©s&*ftfc3u * a s«tMk 
© ra a © # ft k t» s t t> ft£ # ft s . 

^Jt^jfiiiti:»miv5. SS # n 1* . 

£9 i£ W Rhodobacter sphaeroides, Et 8£ © 
Oscillatoria s P . Mian! BG7 # ft »J . ft # K fcfc . 
§[ ?!? IS 5i iRB (8 CO Azotobacter chroococuun, 
Klebsiella pneumonia. iI4£$^,&£3i£CQ 

^ co a * K It . ft x * yi/ ¥ - £ iftj ffl f 4 fc £> K . 

/j>aa<iD»B»m:o-c*.orjg-efty. kstics 

«*tf*'J. *JR^^O«4Ctt, ^ * ^ fifc ffl » 
tJ:4*A'3l6^iftttftftCJ;6J: »J *# W « "C ft * 

< * ^ & BSE-r 5 tt . Tanisho S. 

^tfJUUILfcxv-fny't^*- Txn-y^^ 
{Enterobacter aerogene s) E82005 ISJc T ft 4 £ £ 
"C S (Tanisho S. f et al. int. J. Hydrogen 
Energy 1 2. 623, 1987 ; Biochim. Biophys. Acta. 
973 1 1989). Lrt'L. i <D & ft it , ' ji ft ft « ft 

la a * y . ttSLttJB-eturjira^. # sc tt * 

c t b a tcse y . *3»^x©x«ft4atcita 
s & ^ . 



* & g it . ± se a ft & & £ r a t a tc * £ ft fc 
*» 05 r- r . #*ffi**e»««*WLfcti^*** 

4ttfcX5"J--'yVta tit, 

*A9f5e&aiafe*g#. # *&£<fflffico>ei& 

□ 7 U (Temites foroosans) J: >J . ffi # T J& & 

;ift£c9&£&{i$6&##Tafi&;& 
*fffftcW^ctt»#**8U. £ ft 6 <o * fc 

-r&*>**5Sqitt. i/ a 7 U . o * U ft § . 
ft - © ft tt . £ffc^tttt#;fc<fcu : B¥Sir£tt 

& * -r 4 * m a * m & m m . 

7) AM14A-2&, AN37E#t, AM21B&. AM9A-2&. 
AM37F&. AH40A#. AMISBttc. AH38C- I 4$ £ «fc 
AK4 2E& J: tji§$?£ft£;!fc3fS;tf*g£*ffi&. 

& iswr * * a> t? * s . 

JbK£)AK14A-2«fc . AK37Ettt , A M 2 1 B «c . AH9A-2 
#. AH37Fflc. AM40A&. AN18B&. AM38C-l8tfcJ: 
tfAK42E »l±. X*8i«R«£ttX*W&i?r K 
oT. «XWS*» 1 1793#. . £1 1794 ^. H. 
SB 1 1795*. El. 8 1 1800^. . » 1 1799*. H. 
SS 1 1798*. [S3. !S1I796#. » 1 1797* «fc 

t> is] . jgi 1801-^ fc u r -t ft -enw ft « *vt ^ a . 

# 3S $ & IS & "T * K t± . STi/o7'J A^Sttll 
tt»&»StT4*»*'*a. -t ft tc tt . « * -f 
x '> O 7 U (Ternites f ornossns) £r £ S fc #t fiS GO 

* * tsajes &m$L&v*m& (fitur 
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i/ D 7 U ft (Teroitidae) ICJKr^^iS^COTK^ 

#*££StcHT4«iuj£»#ftttffi&«i:-r* 

*> CD T? & £ . 

H ic # » tt . * « 8 »± . 

feftrftt4ttSLtt^x»HaTl?i&«b. -tft 
fr6^8lt»fc;t&«»tt*iBl) *S co 

3 ) □ 7 'J AW x •> D 7 U (Teroi tes 

fomosans)T? & »J . * ?C ig «fc tf» St £ & * St 
ig^^ti:ti4«l9tf 5^2) * © £/ □ 

4) JOAhy^i. (ClostridiuDi) 'JRUftT -5 

5) 2 P 7. h U £/ 0 A (Clostridium) IS CO £ ^ ft 

6) »ij » a i - i . a i - 2 . ^i-3icE«t$ 

* « ?B * 6 It . IBlgCO^Stigaftfigifc 
tUt. *a7-f 3 i/(B*8aS«S5£&ttK)£a 

9f?^f^OSS-C*^*aStV-3r^ £ -t ft € ft 2.5g 
/tt-3o'4ll*.TW« U fcfg#Mc{£lTl/50iri: Bg ffi 
•ra)fe**UTfflv^fc- £G>1/50N*U1.S 
% CO ©J izm 3c ira it fc£*£l/50N**3eJglfc 

isufc. u-c. »*i*;i/*-i§i 

ifc£(Og5tt*kSK*J6fflTac:A: &#*f L . 35"C 

SIU. -f « fc * . » J: »J 18 U ffi U fc £ £ T ^ 
rtlCffi*. ffit^ttiS^^^ (H, 10%. CO, 10%. 

K a 80%)«)3SHaTT?fiJ&5ES'ttfc. c co -C x v- 
D7iJ.ttU-3«Stlt4!<. ° 7 'J 1 0 E & 1 
/50N**^lg^20iiifilc JjDx, * ^ ^ S fo U T IS lb. 
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is sa t fc # ffi t * i) u £ a * \t t> n> $ ug«ujt 

& ft # U ifi * ft fc . 

T 35 "C *T? 3 a R3 « H & fx -d . 

ft n T . «S¥4!l'5[»IftttKJ: U 1 53 ft CO a 

Sr^^g-z:yiffeicJ:ytt^Ufc«3|£. 93 % H 

t*tfi£tt«fltt0&-e;&-3/=. ft » W H It . B 
t- ® 3 S§ & 37# <7) # * tc j£ # L fc . 

* cfc < t. & ft a -r 5 %i± . s5a!Ltt 

fc U . Enterobacter aerogenes E82005 fii t S ft 
Ti>U', C CD ® fie t± 1 loaofi H, /C-oediun.hrX 
liZ46n.il H,./4-«Bdiu». h r <7> tK £ # * 5: £ £ 1" * 

**LfeS«i«)d^. 9 8i l± . C ft & 
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a i - 3 m m & tt 

SI* _ LIRE BITS a AR A ONPG iGLl' BGLL aCAL aFIC NAG P04 LGY CLY PRO PAL ARG SER PYH JUB 

AK9A-2 - - ± _ © - © ___________ 

AN38C-) - - ± ± + - + __________ _ 

A M 0 A - - ± ± + - + ------ 

AM37F - - - - © © ___________ 

A.14 2E - - - - + - + ___________ 

AN 1 4 A- 2 - - ± + © © ___________ 

AH 21 B - - - - + _ + ___________ 

AN37E - - - + © - + _ __________ 

AKIIB - - - + + _ + ___________ 

Rap ANA D Systes 

(« Jt) (BiKiStt) 

URE lire. 

BITS p-Nitrophcnyl-B, D-disaccharide 

aARA p-Nitrophenyl-a, L-arabinos ide 

OPNG o-Nitrophenyl-8. D-galactosJde p" -Galactosidase 

aGLU p-Nitroph(!nyl-a, D~glucoside a -Glucosidasc 

BGLU p-Nitrophenjrl-B, D-tlucosjde p-Glucosidase 

aGAL p-Nitrophenyl-a, D-falactoside a-Fucosidase 

aFUC p-Nitrophcnyl-a. L-fucoside Galactosidasc 

NAG p-Nj tropheny L-N-acetyl-B, D-f lucosaainide N-Acet* telucosaninidasa 

P04 p-Njtrophenylphosphate Alkaline phosphatase 

LGY Leueyl-Elycine-B-naphthylaaide Lcucylglycine aninopeptidase 

GLr Glycine-B-naphthylaaide Glycine aainopcptidase 

PRO Proline-B-naphthylaaioe ProLine aainopeptidase 

PAL PhenylalanicB-naphtylaaide Phenylalanine aainopeptidase 

ARG Arcinjne-B-naphthylaaide Arginine aainopeptidase 

SER Serine-B-naphthylaaide Serine aainopeptidase 

PVR ' Pyrrolidonyl-B-naphthylaaide Pyrrolidone aminopcptidase 

INO Tryptophane Tryptophanes (indole production) 
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C ft £ 0> S-® « 0) (API 20A, Rap ANA 0 

systealCjia) <fc 'J . A H 2 1 B t± C lostrid i on 
beijerinckii, AM 37E £ AM 1 4 A - 2 I* C 1 o s t rid iun 
butyricuo t IrI % £ ft fc . AM38C-1, AH42E&tfAH 
18BC0 3 £ t$ l± Clostridium JEl t ^ X £ ft 5 . - 

ti*x- ft i\x ^ * mm v $> z> . s £ k 

AM37F, Aa9A-2X tfAfHOA CD 3 8c l± . PS % * tg U ± 
AH37F, AH9A& tfAMOAfl) * -3 K . ^Affifi, t$ 

s. st^flstt&ftttffii® v*$iis * * lit sat 

B n o v T l± . ;hU-4<fii^UTS^t. 

C ft £ £>,3 ® #c l± . 1ft If- 

cft6ffi#ro;tfA5¥3cWKJ9&ffiiigiftKibM-J6 
^Al4tti4S I - 4 i:^t. 



^B3¥ 1-160178 (15) 



S 1 - 4 

yj a a) 7S,m ft flnigifc i: £ it i # fig 





» % & m 




ft « » 
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+ 
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AM 14A-2 


- + 
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AN 18B 


+ 


+ 


+ 


AM 21B 


- + 
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AN 37E 


- + 


+ 


+ 


AM 37F 


- + 




+ 


AN 38TM 


+ 


+ 




AM 40A 


- + 


+ 


+ 


AM 42E 


- + 
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+ 



« 1 - 5 

A X ^ ?K • 



&«t£ (1) C2) (3) (4) (5) (6) (7) (8) 



AM 9A-2 




± 
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+ 
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AM 14A-2 




± 
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+ 




AM I8B 
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± 
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+ 


AM 21 B 
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AM 37E 
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+ 
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AM 37F 
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± 
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+ 


AM 38C-1 
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+ 
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+ 
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AM 40A 
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+ 
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+ 
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AM 42E 
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+ 
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+ 
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+ 



(1) N: tfii:^ BVOtKKIBR) 

(2) NY: 0.5%*f-Ahx**t-7:? b (B*K&») *0N 

(3) NO: (UfciOlO-AjDN 

(4) PY: 0.5%-:7r->i:-r-Xr-x:**h : 7$' h 

(5) PYG: l%£Ol/3-*iDP Y 

(6) PYS: I%«ffiil[]Py 



(7) gah: # a TV 3:/ (a*mmm) 

(3) K-neet: O v 9 K = - f-Jgifc (0#»s68> 
IB I ffl i' X ti o fc . 

^ u - m m & . a * t; l t •> >j > y - i: a t ^ 

fll I! L f: t t> 'J . EnLerobacier aerogenes E82 

oost* <n if. m a a m i fil ti zienc/c-hr t ft i C3 c 

?tU. *«^^jj;-faii> D r.;J:y^nit;fi£J^t 
fcs?ire<?)9gttiO*j!fa^fiti±. S 1 -6CS1- 
«t ■? t:E8 20O5«i t it & L r ± < it « IZ tj: e, * iwi 

lO<g£l±t,g4tiift^KA6n. chics 
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m & £ 






E.aerogenes ES20O5 246 


1.0 


AM37F 


2,790 


11.3 


AM21B 


2,515 


10.2 


A«38C-l 


2,396 


9.7 


Atf42E 


2,380 


9.7 


AH I SB 


1 ,898 


7.7 
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